Ultrafast excited state processes in Roseobacter denitrificans antennae: comparison of isolated complexes and native membranes.
Roseobacter (Rsb.) denitrificans is a marine aerobic anoxygenic photosynthetic purple bacterium with an unusually high-800 nm absorption band. Ultrafast excited state processes have been intensively studied in the past in order to understand why the energy transfer efficiency between photosynthetic antennae approaches unity and recently it has been proved that the organization of the antennae proteins within the membranes plays an important role. Thanks to the development of genetic manipulation and to the capability of Rsb. denitrificans to grow anaerobically as well, it is possible to construct several mutants in order to compare the ultrafast dynamics between isolated complexes and complexes embedded in membrane environments. Time resolved fluorescence and transient absorption have been applied to isolate LH2, genetically modified membranes with LH2-only and wild type membranes with both LH2 and LH1 antennae of Rsb. denitrificans, in order to understand the effect of the membrane environment on the energy transfer efficiency. A global analysis is applied to calculate the lifetime of the excited states of LH2 and LH1, and although there is shortening of the relaxation lifetime of the LH2-only membranes with respect to the isolated LH2, we find an energy transfer efficiency from LH2 to LH1 of 95%, which still approaches unity.